Details as in Table I and Fig. 1 .
A second aspect of the assay which has been examined further is the ionic composi tion of the medium. Although the test media always contained 0.02M tris.-HCl buffer pH 7.4, no other ionic components were added. The normal medium giving maximum con traction response contains 0.125M KCl. However, a preceding study (14) has shown that the ATP-induced contraction of swollen rat liver mitochondria is essentially independ ent of ionic composition or ionic strength within defined limits. It can proceed maximal ly when the cation is K+, Na+, Rb+, Li+, NH4+ and tris+, or when Cl-is replaced by I-, Br-, F-, acetate-, NO3-, and S04--, among others.
However since the assays of Table I lacked ions other than 0.02M tris and Cl-, additional tests were made in which 0.125M KCl was added to the sucrose-containing media. However the inhibitory action of sucrose was manifested in all media tested, and within the limitations of the semiquantita tive nature of the assay, the inhibition by sucrose was not significantly affected by the presence of 0.125 M KCl.
Effect of Some Sugars on DNP-stimulated ATP-ase-Earlier work has shown that DNPstimulated ATP-ase is virtually completely in hibited by 0.3M sucrose in preparations of digitonin fragments of rat liver mitochondria (7), as is the ATP-iP32 exchange reaction (8) . Since the digitonin particles do not change volume in response to changes in osmotic pressure of the medium (cf. (15) ) it is proba ble that the inhibition of the ATP-ase is caused through some chemical interference in an intermediate enzymatic step rather than by a change in the geometry or volume of the particles produced by a change in osmo lality.
The inhibition of DNP-stimulation of ATP-ase in such particles by a variety of sugars was measured under conditions which were optimal for the inhibition by sucrose. The pH of the medium is especially important, since the greatest inhibition by sucrose occurred at pH 7.5. Date in Table IV show that the DNP-stimulated ATP-ase is inhibited not only by sucrose, but also by glucose, fructose, mannitol, inositol, and xylose, but not by glycerol. These findings thus fully parallel the data on mitochondrial contrac tion. However it may be noted that the sugars vary more widely in their inhibitory potency toward ATP-ase than they do in the inhibition of mitochondrial contraction. It is seen for example that xylose is only slightly inhibitory to the ATP-ase, compared to possible that the non-penetrating sugars may be bound or adsorbed to the mitochondrial membrane, at or near sites normally permit ting entry of smaller polar molecules such as glycerol or ethylene glycol. Such adsorption of sucrose may prevent access of ATP to the specific sites in the mombrane involved in the contractile mechanism.
The inhibition of mitochondrial con traction by sucrose described in this and earlier papers serves to differentiate the large amplitude mitochondrial swelling and con traction observed in vitro, in which the mitochondria may increase and decrease in volume over a two-or three-fold range, from the rapid, relatively minute volume changes observed by Packer in fresh, "tightly coupled" mitochondria when changes in respiratory state are induced (22) . The latter type of changes, both swelling and contraction, were found by Packer not to be affected by concentrations of sucrose as high as 0.80M.
SUMMARY
Sucrose in concentrations of 0.3Minhibits ATP-induced contraction of thyroxine-swollen rat liver mitochondria as measured optically or gravimetrically.
This effect is not due to an impurity but is given by a wide variety of other polyhydroxylic compounds, including glycogen, dextran, inulin, raffinose, maltose, lactose, mannitol, sorbitol, inositol, glucose, fructose, mannose, sorbose, ribose, and xylose. Half-maximum inhibition is given by between 0.05 and 0.10M sugar. On the other hand, simpler alcohols such as glycerol, ethylene glycol, ethanol, methanol, or solutes such as acetone, urea, dioxane, and acetamide do not interfere in ATP-induced contraction at con centrations up to 1.0M. The polyols which inhibit mitochondrial contraction also inhibit dinitrophenol-stimulated ATP-ase of mito chondria) membrane fragments with parallel efficacy, as well as coupled respiration in such particles. 
